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35. The method of claim 15 wherein said interferon is selected from the group consisting of 
IFNa BFNp andlFNy. 

36. The method of claim 15 wherein s^d^owth factor is G-CSF or GM-CSR 

37. The method of claim 15 wherein said interleukin is selected from the group consisting of 
ILl, IL2 7 IL3, EL4, IL5, IL6, IL7, IL8, IL9>IL10, IL11, IL12, and 1L13. 



REMARKS 



This case contains claims 1-26 and 34-37 with the entry of this Amendment. Amendments 
in the as-filed claims have been made to better claim the subject matter which Applicants regard as 
the invention, as suggested by the Examiner, New claim 34 is a part of as-filed claim 13 which is 
rewritten as dependent claim. New claims 35-37 represent dependent claims of claim 15 which have 
been rewritten from as-filed claim 15. Therefore, none of the amendments made herein constitutes 
die addition of new matter. 



The Rejection under 35 USC 112. second paragraph 

Claim 1 has been alleged to be vague and indefinite based on the usage of the term, "nitric 
oxide modifying agent". Applicants point out that the definition of this term is clearly provided in 
the Specification, page 3 T line 13 to page 4, line 16, and page 6 T lines 3-16. As described herein, 
a nitric oxide modifying agent is a molecule which is capable of increasing endogenous NO levels, 
or NO production, or reducing NO quenching, or modifying the redox state of NO to a more 
physiologically efficacious state, for example. Accordingly, the NO modifying agents include NO 
gas itself, NO donors, and agents such as certain cytokines. Furthermore, the Specification states 
clearly what the intended effects of the NO modifying agents are, in contrast to the Examiner's 
allegation. The NO modifying agents are defined as agents which are capable of facilitating an NO 
effect on the parasite and the definition of the NO effect is farther provided at page 3, lines 17-30. 

Claim 15 has been alleged to be indefinite because of the symbols used in parenthesis such 
as IFN, G-CSF, IL, and GM-CSF. Applicants submit that these symbols have been universally 
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accepted as standard symbols and used as such in the art for a long time. See for example Molecular 
Biology of the Cell, Alberts et al. (eds) 1994, Garland Publishing, Inc. New York & London. A 
person of ordinary skill in the art can readily understand the meaning of each symbol without any 
ambiguity. 

Claim 16 has been alleged to be confusing. Claim 16 has been amended for clarity. 
Amended claim 16 defines the agent as being a combination of a nitrothiol and another compound 
which is selected from a cytokine or a chemotherapeutic agent. 

The basis of the claim rejection under 35 USC 112, second paragraph, have been addressed 
by either amending or deleting the claim language as shown above in the Claims Section, 
Accordingly, claims as amended are considered to be definite to particularly point out and distinctly 
claim the subject matter which Applicants regard as the invention. Therefore, withdrawal of the 
rejection is requested. 

The Rejection under 35 USC 112. first paragrap h 

Claims 1-26 stand rejected under 35 USC 112, first paragraph as allegedly not providing 
enablement for a method of prophylaxis of uninfected animals by parasitic intracellular or 
extracellular protozoans, including the Plasmodium species. Applicants respectfully traverse this 
rejection. 

Applicants argue that the as-filed Specification does provide support for a method of 
prophylaxis of uninfected animals as well as for a method of treatment of infection in animals 
against protozoan parasites. Example 8, at page 27, describes a study which shows the inverse 
relationship between malaria severity and nitric oxide production. Certain markers of NO production 
were measured in children with or without malaria. Healthy controls and asymptomatic individuals 
showed high urinary and plasma nitrate and nitrite levels and leukocyte NOS2 compared to the 
subjects with malaria. This indicated that increased NO synthesis can protect against malarial 
infection. 
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Further support for the claimed method of prophylaxis of malarial infection by administering 
a NO modifying agent comes from a publication known in the an prior to the filing date of the 
present application. Anstey et al. [Transactions of the Royal Society of Tropical Medicine and 
Hygiene (1997), 91:238-240, attached hereto as Exhibit A] reported that healthy" children who were 
shown to have high levels of NO did not have malaria or the symptoms of malaria notwithstanding 
being resident in a high risk area. This clearly indicates that high NO levels are prophylactic in that 
where NO levels are elevated in at risk individuals, the risk of contracting malaria is substantially 
reduced. 



Based on the foregoing, Applicants submit that the instant Specification provides enablement 
for a method of prophylaxis as well as treatment of malarial infection in animals by administering 
a NO modifying agent. A person of ordinary skill in the art can make and use the claimed invention 
based on the description provided in the Specification combined with the knowledge available in the 
art without undue experimentation. Thus, withdrawal of the rejection under 35 USC 112, first 
paragraph is respectfully requested. 

The Rejection under 35 USC 102 

Claims 1-6, 9-13, 15, 17-19, 22-23, and 26 are rejected under 35 USC 102(b) as allegedly 
anticipated by Seguin et al. (The Journal of Experimental Medicine, 1994). Applicants respectfully 
traverse this rejection. 



Seguin et al. describes results showing that both CD8+ T cells and IFNy are important 
components in the regulation of iNOS in liver which might contribute to the protective response of 
mice immunized with irradiated malaria sporozoite. 

In contrast, the claimed method of preventing or treating malarial infection with a NO 
modifying agent is based on the inventors' finding that NO production retards parasitic growth. 
Therefore, the methods of treating or preventing parasitic infection can be applied at any stage of 
its life cycle. Because the key factor of the claimed methods lies in modulating NO production, any 
agent capable of facilitating NO production is useful in practicing the invention as disclosed in the 
Specification. 
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The claimed invention cannot be anticipated by Seguin et al. Results obtained in immunized 
mice cannot anticipate results obtained in non-immunized humans. The study by Seguin et al. 
involved multi-components which may or may not have any cause-effect relationship. The authors 
first immunized mice with irradiated parasites and tested them for protection against subsequent 
sporozoite challenge. This challenge was then combined with substrate inhibitors of NOS or Mab 
of IFNy. Based on the results of these manipulations, it was speculated that the development of 
exoerythrocytic stages of malaria was prevented because of the induction of NO synthase. Seguin 
et al. did not establish the direct link that NO production inhibits parasite growth, as was disclosed 
in the present application. Applicants point out that Seguin et al. at best provided mere speculation 
as to the role of NO in malarial infection, which was known at the time. There is no teaching in the 
cited reference of the administration of a NO modifying agent for treating or preventing malarial 
infection. Seguin et al. related only to liver stage malaria not to blood stage malaria. Furthermore, 
this reference only considered the anti-parasitic effect of NO and not the anti-disease effects of 
parasitic infection. What the instant invention shows is that increased levels of NO prevents disease 
development in non-immunized humans. Anticipating references must teach each and every element 
of the claimed invention. Therefore, the claimed invention cannot be anticipated by Seguin et al. 

T he Rejection under 35 USC 103 

Claims 1-17, 9-13, 15 and 17-26 are rejected under 35 USC 103 (a) as allegedly unpatentable 
over Kremsner et al. in view of Liew et al. Claims 1, 8, 14, and 16 are further rejected under 35 
USC 103(a) as allegedly unpatentable over Seguin et al. or Liew et al. in view of Stamler et al. 
Applicants respectfully traverse these rejections. 

Kremsner et al. describes the production of NO induced by a cytokine and that NO is toxic 
in vitro to Plasmodium falciparum. There is no teaching or suggestion of tie administration of a NO 
modifying agent to treat or prevent malarial infection especially at the blood stage. In fact, 
Kremsner et al. reported that NO production contributed to the pathogenecity of the disease. This 
clearly teaches away from the claimed invention. Thus, a person of ordinary skill cannot derive any 
motivation from the Kremsner reference to make the claimed method of treating malarial infection 
with a NO modifying agent. 
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Liew et al. teaches that murine macrophages produce high levels of nitric oxide upon 
activation by IFNy, IFNa and LPS which were efficient in killing Leishmania major, in vitro. 
There is no mention of parasites which cause malaria. There is no suggestion that an NO modifying 
agent can be used to treat or prevent malarial infection. 

Stamler et al. is a reference which provides biochemical characteristics of nitric oxide and 
NOS . It simply describes the reactivity between nitric oxide and certain plasma protein thiols which 
modulates plasma levels of S-nitrosothiols. There is no teaching or suggestion of the role of NO 
or NOS in malarial infection. There is no suggestion chat a NO modifying agent can be used to treat 
or prevent malarial infection. 

A rejection for obviousness over a combination of references cannot be sustained unless 
motivation to combine the teachings therein can be found within the references themselves. None 
of the cited references provide such motivation. Seguin et al. merely Supported the suspicion, that 
there may be some link between the NO levels and malarial infection. Liew et aL described the role 
of NO in a unrelated disease, Leishmania major, in vitro. Stamler et al. suggests no disease 
conditions which can be modulated by administering the NO modifying agents. Kremsner et al. 
reported controversial results which teach a person of ordinary skill away from attempting to make 
the claimed methods. 

In summary, a person of ordinary skill cannot derive motivation from the cited references 
to combine them to make and/or use the claimed invention. 

In view of the foregoing amendments and remarks, it is submitted that the present application 
is in condition for allowance, and passage to issuance is respectfully requested. 

If there are any additional issues related to patentability, the courtesy of a telephone interview 
is requested, and the Examiner is invited to call to arrange a mutually convenient time. 

This amendment is accompanied by a Petition for Extension of Time (three months) and a 
check in the amount of $445.00 as required under 37 C.F.R. 1.17- It is believed that this 
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amendment does not necessitate the payment of any additional fees under 37 C.F.R, 1 . 16-1 .17. If 
the amount submitted is incorrect, however, please deduct from Deposit Account No. 07-1969 the 
appropriate fee for this submission and any extension of time required. 
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Attorney docket No. 73-97 
bmk: January 3, 2001 



Respectfully submitted, 




Heeja Yoo-Wanren 
Reg. No. 45,495 



Page 9 of 9 



01/09/01 TUE 12:33 FAX 303 499 8089 



"i IWNSACTIOWS OFTHR rt. 



GREENLEE WINNER SULLIVAN 



El on 




Nitrnxe levels in imJurin 

We read with interest the recem ftrudie* by Ka'ernsner 
/"t«^ (i ^° 6: r *w«Goiwj' s 90, 44) and Al Yatnan <.<< a/. 
(199b: rnjwaisnwtf, <>0, 270) extrapolating aiuic oxide 
(NO) production txain plasma levels of the NO mutsbo- 
~F*. Di KF aw pitlB niir < E « CNOst) in children with malaria. 
W« i believe, however, that plasma NO* levels in these 
studies cannot be reliably interpreted wirhouc correction 
lor confounding variables thai influence the levels «rwo 
metabolites, and wiehour data from control yruupa. 

Renal i no p tinmen t and enhanced renal tubular NCX 
absorption significantly increase plasms NO K levels Tr 
disease states, including malaria, without necessarily jrn- 



^ J . iT ' " -.---> ^J-A-Sjr t,V M /n i'J 11J- 

tratc load ts excreted rcmlty (Greene 1 9$ I : Proctw*f- 
0/ iht National Academy of Sctvnctx of the USA, 7B, 
7764; WcxirfclT « al., l$95i Smith Joiirnat of Phantiacula- 
IM* 1621). Plasma crearininc arid serum i^cX were 
closely correlated in u recent study of uaadectcd mten~ 
sive cart unit pwtjents (Mackenzie ot oL, he cit.) r Nitrate 
is retained and plasma NO, markedly elevated in ochei-- 
wisc henhhy humans with renal impairment (Strand ur 
a/., 1995: hndothelium, 3, supplement, $98). Although 
not is severe as in adults, renal impairment occurs in a 
sii^ificanr proportion of children with severe and com- 
pile a ted malaria- In our recent study ol'Twjoznnian chil- 
dren with malaria., renal UnpairmtnT (conservatively 
ddined as plnsma creatinine >2 above mean creati- 
ne level for age) wax found in 28% of children wiib cer- 
ebri rnaiaria (2 J % of those with COniplere recovery and 
39% otihosc with zy course complicated by death or ueu- 
pMogk-al sequelae) (Anstey er£ <//., toe. eft,). In addition, wc 
iound that the fractional excretion of NO x <ihe prupor- 
uoa of filtered NC\ (hat is excreted) was decreased i n 
clinlcaJ malaria, being lowest in chose wii-h fatal cerebral 
malaria. In ecrcbral malaria, Therefore, not only was- 
^iomendar filtration of nitrate reduced Caa measured by 
increased pkssma creatinine), but the filtered nitrate was 
more avidly reabsorbed in the renal tubules. Both of 
rhcae factors nctcd ro jocrta*c uncorrected plasma NCX 
levels in ihe cerebral malaria group compared with the 
eroup wuh uncomplicated malaria. TJkz M Yaman nt (d 
(toe. c(r.)s wc found that uncurrttcted plasma U(\ levels 
were higher w\ children wj^b fatal cerebral malaria relative 
to tlie ccri-brnl mfllaria group with c«TTip1e^c recovery- 
However^ this apparent elevaiJon di.-*npp«nrcd oncir NCX 
levels were corrccrad Km- tku»\ impairment (expre^iidd 
pasma NO x :cre3tinmc nicio), Wich mean plasma 
NO^creaiimne in the fatal cerebral malaria gruup being 
the Itrwest of All groups with malaria. This suggests that 
impaired aitrate exercrion rather than increased NO syn- 
thesis was the cause of the rchrive elevation of uncorrect- 
ed pjasrnp NO„ in fatal ceicbraJ malaria. In the Papua 
New Guinea srudy, die association between depth of 
coma and uncorrected plasma NO, levels probably re- 
flected u correlation between the duxaritin nnd sevcricy of 
coma «nd the severity of renal impairment (and thus N<X 
retendon). llic validity of the oorrcedatt for r6nal injpnir- 
incnc as a meagre of NO producdon iR Supponcd by the 
very dose cvirrelneion berweea mean pluuma NO^icreati- 
nine ratios., mean urinary NO x excrenon, and mean leu- 
cocyte imittuiiobliu band density of type 2 inducible 
name coude synthase (NOS2) antisen in a lan%in£«n chU* 
dren CAsfiEcy fff a2. % /oa <<»>.)• 

Because the volutnE of distrihutioti of NO, (VdNO-) 
^pproximotcs cJttraccllular fluid volume, plasma Mp^ 
levels will be increased and NO formation Ov C r=:sninaicd 
in disease Atateti ch :i racTcrizcd by extracelluK-tr fluid vol- 
uime conctntrntion (Zcballo.-; ut «/, a 1 995; Circufaiwn t 91 , 
2982). Dehydration Occur* vommonly in children with 
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severe malai-ia (Waller ej at., 1995: Clintcallnfectiow 
ffor/fiy, 21 A 577; English Cf xz/. ? 1996: /?n.-/iivrJ of Disease af 
Childhood. 74, 201). It J* likely Therefore that I/dNO x ^va.^ 
reduced in tile chllcLren with severe malaria In the studies 
\yf both Krccasner oL {ioc. lit.) tmd Al Yamaa a at. {inc. 
flit), and thac NO fr>rmaTic>D was further overe^urnuved in 
these children^" _ " " ~" - - 

Aldiouyh rhc On bones c (Kremsner cJt al^ loc. at.) and 
X^Mpua New Oufncnn (Al Yaman *f d/. 4 /or- Lit.) stLtdi^ 
did not conojol for dietary nirrarc ingestion, we ai*ree with 
both groups thai> because of the prolonged d Li rill.? tin of 
fastuia In niosr. of the children widi severe wnd caxbral 
mMsiriA, dicmry nicrate ine^sdon is unlikely to have con- 
rributed sigjaificandy h> their admission NO xl levels, 
However, without dietwry control or £asting> i"l ^ difficult 
to exn-BpoI^rc NO producpon in ihc Cjaboncsc sxudy 
lhim thc t convalescent NO^ levels reported in both Lhc 
uncornpJieated and fcycre malaria groups. 

Interpraradon of che data Of both Krcmsncr en al, (lot; 
lift.) and Al Yaman ct at. {toe. e/V.) is also difficult because 
of the absence from born studies of NO x level* from fcitfo 
/ng hCs*»lthy control Children from the same study sites. Tn 
Tarwaixia a we found that, in fasting healthy ennrrcl cnit- 
dren, pla$rna NO^, levels (with Or without correcdoo fc^r 
rcn^l frrtp airmcnt) and urioe NO x cKcjrcrion were boih 
significantly hiciler than in ehildnsn with etdier iincom- 
phe^^ed orcereb^yl malaria. Surprisingly, NQ52 w JS cx- 
prcftrted in blood mononuclear cells' from all hcaJdiy 
Controls tested but in only one child with cerebral malaria 
(Anstey n/ at., Inc. cit.)„ This constitutive expression of 
NO §1 by blood mononuclear cells Ja very unusual in 
healthy American adults (St CMnt er al, 9 1996: Joxmut of 
Experimental Mxtfianc, 1*4, J 173), The uae Of urine ttO* 
excretioOj renally-corrected plasma NC\ (Mae^n^ic uv 
1 994: Lancet, 344 s 410; Ansrey et a/,, he, «>.), and im- 
munoblomag far leucocyte "KOS2 antigen axpr^SMOn al- 
lowed US to demonstrate: increased NO produClion in 
asymptomatic paraaiqactDic malaria padeciu and ytip- 
pressiftn of trystccnic NO production in chose with un- 
complicated alld cerebral malaria. There was an inverse 
correlation between malaria disease severity and NO pro- 
ducdon and leucocyte NOS2 expression (Anfttey <?r 
lac. tdz.). 

We agree with Kremsner <r at. tfoc cit.) diat NO app- 
ears to be protective against malnriaj but do not ajjrec 
rliat either group's data in their eurrenc form c;*n be \\sed 
to Support the aodon of increased NO production in se- 
vere and ccrebror mularia, Tfthe studies of Kremfiner*/ 
(loc, cjl) and Al Yaman a£ al. a'i.) had in eluded a 

group of fasdng hctdthy controls and if chcy hnd correct- 
ed each plasma NO* level for renal inipairmenij we be- 
lieve it is possible that they too would have found an 
inverse correladon between malaria djEease severity and 
NO prrtduedon in children in both Gabon and Papua 
New Guinea. It would thus be of grciit interest, if sera 
from both arudies were *rin nv?iil a blc 7 to measure creati- 
nine levels^ co enable their NO x results co he exprcysetl in 
renaJly-euTTeeced form. 
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